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CVis a busy 36-year-old female breastfeeding her first child, a four-month-old baby girl. She enjoys 
motherhood and would like another child within the next 2 years. She experienced a generalized 
tonic-clonic seizure last week, and her doctor would like to start her on an antiepileptic drug (AED). 
Her past medical history includes a seizure as a child, which was untreated, as well as seasonal 

ine 10 mg PO once daily, vitamin D 2000 IU PO once daily, 
vitamin C 500 mg PO once daily and normal saline 0.9% nasal spray, use 2 sprays per nostril twice 
daily. She took folic acid 0.4 mg PO once daily while pregnant and continues to take them. 


Which of the following statements is the most appropriate recommendation for the treatment of CV's 
seizure? 


Select one: 


CV should not breastfeed as AEDs are not compatible with breastfeeding * 


CV should be advised touse % 
contraception to prevent her 
from becoming pregnant 

again while on an AED 


Rose Wang (ID: 113212) this answer is incorrect. While some 
‘AEDs are teratogenic and women should be on reliable forms of 
contraceptives while taking them, there are safer options that 
are compatible with pregnancy. 


CV does noi need to take folic acid now that she has given birth * 
CV should ask her family and friends to help with the baby so she gets enough sleep Y 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the management of seizures and epilepsy in women who are of childbearing potential or 
breastfeeding. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Seizures may occur in pregnancy due to preexisting epilepsy or precipitated by 
triggers such as hormonal changes, sleep deprivation, and stress. 


Preconception: 


It is currently not clear whether pregnancy can reduce or exacerbate seizures. However, the use of some 
antiepileptic drugs (AEDs) can cause adverse effects on the fetus. Before conception, women should have 
their AED regimen adjusted to minimize teratogenic risk. If possible, patients on combination therapy should 
be withdrawn fram AEDs with the lowest effect on seizure frequency and be maintained on the lowest 
effective dose of their AEDs. It is also common for women of childbearing age on any AED to be 
supplemented with folic acid 0.4-4 mg daily to prevent neural tube defects in the fetus. Doses of 4 mg daily 
are recommended for those with a history of neural tube defects or taking valproic acid. Folate should be 
started 3 months before pregnancy at a minimum and is typically continued throughout pregnancy and 
sometimes into the postpartum period. 


Breastfeeding: 


Most AEDs are transferred through breast milk to the baby. However, the exact clinical significance of this is 
uncertain. In addition, breastfeeding provides many long-term benefits to the child. Furthermore, AEDs are 
transferred to the baby through the placenta during pregnancy. Thus, some believe that complete cessation 
of breastfeeding can cause immediate AED withdrawal in the infant, while implementing breastfeeding can 
cause a more gradual tapering effect. As a result, it is generally believed that the benefits of breastfeeding 
the child outweigh the risks of AED exposure (including for valproic acid). Thus, breastfeeding should not be 
discouraged. Patients should monitor for increased signs of sedation in their child, particularly with 
barbiturates (phenobarbital and primidone), clobazam, lamotrigine, and ethosuximide, which may have a 
higher penetration in breast milk. AEDs that are likely safe during breastfeeding are carbamazepine, 
phenytoin, valproic acid, and lamotrigine. 


RATIONALE: 


Correct Answer: 


* CV should ask her family and friends to help with the baby so she gets enough sleep - Sleep 
deprivation can increase the risk of seizures despite being on an AED. 


Incorrect Answers: 
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* CV should not breastfeed as AEDs are not compatible with breastfeeding - Breastfeeding should not 
be discouraged while patients are on AEDs. More safe drug options can be used in this population 


* CV should be advised to use contraception to prevent her from becoming pregnant again while on 
an AED - While some AEDs are teratogenic and women should be on reliable forms of contraceptives 
while taking them, there are safer options that are compatible with pregnancy. 


* CV does not need to take folic acid now that she has given birth - Women with epilepsy of 
childbearing age should take folic acid to prevent neural tube defects in case they become pregnant. 


TAKEAWAY/KEY POINTS: 


Women of childbearing age should be advised to take folic acid daily to prevent neural tube defects in the 
event of a pregnancy. Not all AEDs are incompatible with pregnancy and breastfeeding. Treatment decisions 
will have to be made with the patient's preferences in mind. Sleep deprivation can increase the risk of 
seizures despite being on an AED. 
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The correct answer is: CV should ask her family and friends to help with the baby so she gets enough sleep 


All of the following statements correctly match the antiepileptic drug (AED) to one of its potential side effects 
EXCEPT: 


Select one: 
Divalproex may causé alopecia % 
Topiramate may cause ¥ 


weight gain Rose Wang (ID:113212) this answer is correct. Topiramate may cause 
weight loss, among other side effects 


Phenytoin may cause gingival hyperplasia * 


Vigabatrin may cause vision loss % 


Marks for this submission: 1.0/1.0. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the adverse effects associated with antiepileptic drugs. 


BACKGROUND: 


Valproic acid and divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in the 
brain to decrease neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic drugs 
used to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, absence seizures, and 
myoclonic seizures. Dose-dependent adverse effects associated with valproic acid and divalproex include 
central nervous system disturbances, nausea, vomiting, tremor, weight gain, thrombocytopenia, and sedation. 
Valproic acid and divalproex have also been associated with alopecia, hepatic toxicity, and rare cases of 
polycystic ovary syndrome. Valproic acid and divalproex are teratogenic and should be avoided in women of 
childbearing potential whenever possible. Valproic acid and divalproex are minor substrates of the CYP2A6, 
CYP2B6, CYP2C19, and CYP2E1 isozymes and inhibit CYP2C9. 


Topiramate is used to manage focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, and 
myoclonic seizures. It is thought to exert its anti-seizure effects through the blockade of sodium channels 
and enhancement of GABA activity. Topiramate may cause weight loss and sedation. Serious adverse effects 
include cognitive impairment, metabolic acidosis, kidney stones, hyperthermia, paresthesias, and acute angle 
glaucoma. Topiramate should be titrated slowly to improve tolerability. 


Phenytoin is a hydantoin derivative used to treat focal seizures and should be avoided in individuals with 
absence or myoclonic seizures. Phenytoin induces sodium efflux in the neurons, which extends the neuron's 
refractory period between action potentials and decreases excessive neuronal stimulation. Adverse effects of 
phenytoin include CNS effects (e.g, confusion, slurred speech, impaired balance/coordination), gingival 
hyperplasia (overgrowth of the gums), increased body hair, acne, and rash. Phenytoin is a major substrate of 
the CYP2C19 and CYP2C9 isozymes and a minor substrate of the CYP3A4 isozyme. Phenytoin is a weak 
inducer of the CYP1A2 and CYP2B6 isozymes and a strong inducer of the CYP3A4 isozyme. Its dosing is 
complicated by saturation kinetics and conversion is required when switching between formulations 


Vigabatrin is a GABA derivative used to treat focal seizures. Vigabatrin inhibits the GABA-transaminase 
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enzyme, resulting in increased GABA levels within the brain and decreased neuronal excitability. Vigabatrin is 
associated with adverse effects involving the nervous system, including dizziness, drowsiness, fatigue, and 
headache. It can also cause anemia, peripheral neuropathy, weight gain, hyperactivity, and mood changes. Of 
note, vigabatrin is associated with cases of permanent vision loss. Additionally, vigabatrin may worsen 
absence and myoclonic seizures. Vigabatrin does not undergo significant metabolism, and 80% of the 
unchanged drug is excreted renally. 


RATIONALE: 


Correct Answer: 


* Topiramate may cause weight gain - Topiramate may cause weight loss, among other side effects. 


Incorrect Answers: 


* Divalproex may cause alopecia - Valproic acid and divalproex have also been associated with 
alopecia, among other side effects. 


* Phenytoin may cause gingival hyperplasia- Gingival hyperplasia may occur in patients taking 
phenytoin due to changes in collagen metabolism. 


e Vigabatrin may cause 
among other side effects. 


ion loss - Vigabatrin is associated with cases of permanent vision loss, 


TAKEAWAY/KEY POINTS: 


AEDs are associated with a wide variety of significant side effects. Some notable examples include valproic 
acid and divalproex, which may cause alopecia; phenytoin, which may cause gingival hyperplasia; vigabatrin, 
which may cause permanent vision loss; and topiramate, which may cause weight loss. 
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The correct answer is: Topiramate may cause weight gain 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


FT is a 26-year-old female, two months pregnant with her first child. Her medical history includes 
epilepsy diagnosed at age 13 upon the onset of puberty. At this time, she was started on lamotrigine 
to manage her generalized tonic-clonic seizures. FT achieved complete seizure control within 1 year 
on this regimen with a normal neurologic exam and electroencephalogram (EEG), so the 
antiepileptic drug (AED) was subsequently stopped 2 years later. She has not had any seizures again 
until one month ago. 


Which of the following statements is the most appropriate recommendation for the treatment of FT? 


Select one: 
Initiate valproic acid because an alternative first-line agent is preferred in the reoccurrence of a x 
seizure disorder 
Initiate lamotrigine at the same dose as FT's previous regimen to achieve the same successful x 
seizure control 
Initiate v 


levetiracetam with Rose Wang (ID:113212) this answer is correct, Levetiracetam is a first-line 
regular serum drug option for generalized tonic-clonic seizures and is associated with alow 
OSa duke risk of congenital malformations. However, serum levels may be affected 
the dosing during pregnancy so serum testing should be considered. 


Initiate ethosuximide since it is the preferred first-line agent for monotherapy in generalized tonic- X% 
clonic seizures 


Maks for Ins submtsion: 10/101 
TOPIC: Seizures and Epilepsy 

LEARNING OBJECTIVE: 

To understand the treatment of generalized tonic-clonic seizures and epilepsy in women who are pregnant. 
BACKGROUND: 

Treatment of Generalized Tonic-Clonic Seizures: 


© First-line monotherapy 


© Valproic acid (VPA) (superior to lamotrigine and topiramate but avoid in women and girls of 
childbearing potential) 


* Lamotrigine 
e Levetiracetam 

* Alternative or adjunctive therapy 
e Clobazam 
Topiramate 
* Perampanel 


e Brivaracetam 


It is currently not clear whether pregnancy can reduce or exacerbate seizures. However, the use of some 
antiepileptic drugs (AEDs) can cause adverse effects to a fetus. Before conception, women should have their 
AED regimen adjusted to minimize teratogenic risk. Valproic acid has been associated with increased 
congenital malformations and reduced IQ in children whose mothers took valproic acid during pregnancy. 
Thus, it should be avoided. Topiramate should be used with caution in pregnancy due to its association with 
cleft palate and other congenital malformations. Higher AED doses and combination therapy place an 
individual's pregnancy at higher risk for adverse outcomes. If possible, patients on combination therapy 
should be withdrawn from AEDs with the lowest effect on seizure frequency and be maintained on the lowest 
effective dose of their AEDs. 


The pharmacokinetic changes that result from pregnancy can alter the serum levels of many AEDs, including 
levetiracetam, topiramate, oxcarbazepine, and lacosamide. Alterations in most of these AED concentrations 
do not usually adversely affect the pregnancy or lead to loss of seizure freedom. Thus, dose adjustments are 
only recommended when a loss of seizure freedom is observed. However, lamotrigine levels can decrease by 
at least 50%, which may lead to the loss of seizure freedom in the majority of pregnant patients. Thus, levels 
will need to be increased by approximately two times or more during pregnancy. The metabolism of 
lamotrigine is decreased by valproic acid and divalproex; combining lamotrigine with these products may 
increase an individual's risk of developing a rash. Lamotrigine is also titrated slowly to reduce the risk of rash. 


Levetiracetam is associated with a low risk of congenital malformations. However, serum levels may be 
affected during pregnancy so serum testing should be considered. Levetiracetam can be titrated rapidly. 
Adverse effects of levetiracetam include fatigue, dizziness, and drowsiness. Levetiracetam has also been 
associated with behavioural problems and cases of psychosis. Brivaracetam has comparable efficacy to 
levetiracetam but is better tolerated with fewer behavioural problems. 


RATIONALE: 


Correct Answer: 


© Initiate levetiracetam with regular serum drug monitoring to guide the dosing - Levetiracetam is a 
first-line option for generalized tonic-clonic seizures and is associated with a low risk of congenital 
malformations. However, serum levels may be affected during pregnancy so serum testing should be 
considered. 


Incorrect Answers: 


© Initiate valproic acid because an alternative first-line agent is preferred in the reoccurrence of a 
seizure disorder - Valproic acid should be avoided during pregnancy due to an increased risk of major 
congenital malformations and poor cognitive outcomes. 


* Initiate lamotrigine at the same dose as FT's previous regimen to achieve the same successful 
seizure control - Lamotrigine levels can decrease by at least 50% during pregnancy, which may impair 
seizure control. Thus, levels will need to be increased by approximately two times or more during 
pregnancy. In addition, lamotrigine needs to be titrated slowly to monitor for rash so it cannot be 
initiated at the same dose. 


Initiate ethosuximide since it is the preferred first-line agent for monotherapy in generalized tonic- 
clonic seizures - Ethosuximide is used as first-line monotherapy for absence seizures. It is not effective 
in generalized tonic-clonic seizures. 


TAKEAWAY/KEY POINTS: 


First-line treatment options for generalized tonic-clonic seizures include valproic acid (VPA), lamotrigine, and 
levetiracetam. In pregnancy, VPA should be avoided due to an increased risk of major congenital 
malformations and other AEDs, including levetiracetam, topiramate, oxcarbazepine, and lacosamide, may 
warrant serum drug monitoring to ensure effective dosing due to pharmacokinetic changes. 
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It is now seven months later, and FT has achieved adequate seizure control on levetiracetam 1000 mg 
PO twice daily. She has just given birth to a healthy baby and is now concerned about considerations 
for breastfeeding while on an antiepileptic drug (AED). 


Which of the following statements is the most appropriate recommendation for FT while breastfeeding? 


Select one: 


Breastfeeding is discouraged while taking an AED due to increased drug exposure to the child % 
FT should closely monitor % F 
her child for signs of Rose Wang (ID: 113212) this answer is incorrect. Patients who 
Seon E breastfeed while using AEDs should monitor for increased signs of 
side effect of AED sedation in their child, particularly with barbiturates (phenobarbital, 
aee emi and primidone), clobazam, lamotrigine, and ethosuximide, which 
breastfeeding may have a higher penetration in breast milk. 


FT's AED should be temporarily held for 4 weeks postpartum and be re-initiated once hormone x 
levels have stabilized 


Withdrawal is more likely to occur in children whose mothers use AEDs that are sedating while y 
pregnant but do not breastfeed 


Maris for this submission: 0.0/1.0. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the treatment of seizures and epilepsy in breastfeeding. 


BACKGROUND: 


There are various risk factors associated with epilepsy, such as premature birth with low gestational weight, 
perinatal injury, history of seizures from alcohol withdrawal, history of febrile seizures, and family history of 
seizures, Seizures may be precipitated by known triggers such as stress, photostimulation (rapidly flashing 
lights or changing images), hyperventilation, sleep deprivation, and hormonal changes occurring around 
menses, puberty, or pregnancy. 


Serum levels are hard to attain for most antiepileptic drugs (AEDs) and have limited clinical value, as clinical 
response is much more important. Thus, therapeutic drug monitoring is not routinely recommended for 
AEDs. However, knowledge of the serum level at which a patient achieved an appropriate clinical response 
may provide a useful reference range at future points in time when pharmacokinetic changes in the body 
occur. In addition, closer monitoring of levels in unique pharmacokinetic situations such as renal failure, 
hepatic failure, and pregnant women may be warranted. 


Breastfeeding 


Most AEDs are transferred through breast milk to the baby. However, the exact clinical significance of this is 
uncertain. In addition, breastfeeding provides many long-term benefits to the child. Furthermore, during 
pregnancy, AEDs are transferred to the baby through the placenta. Thus, some believe that complete 
cessation of breastfeeding can cause immediate AED withdrawal in the infant, while implementation of 
breastfeeding can cause a more gradual tapering effect. However, withdrawal is more likely with the use of 
AEDs that are sedating. Patients should monitor for increased signs of sedation in their child, particularly with 
barbiturates (phenobarbital and primidone), clobazam, lamotrigine, and ethosuximide, which may have a 
higher penetration in breast milk. As a result, it is generally believed that the benefits of breastfeeding the 
child outweigh the risks of AED exposure (including for valproic acid). Thus, breastfeeding should not be 
discouraged. AEDs that are likely safe during breastfeeding are carbamazepine, phenytoin, valproic acid, and 
lamotrigine. 


RATIONALE: 


Correct Answer: 


* Withdrawal is more likely to occur in children whose mothers use AEDs that are sedating while 
pregnant but do not breastfeed - It is believed that complete cessation of breastfeeding can cause 
immediate AED withdrawal in the infant, while implementing breastfeeding can cause a more gradual 
tapering effect. However, withdrawal is more likely with the use of AEDs that are sedating, 


Incorrect Answers: 


* Breastfeeding is discouraged while taking an AED due to increased drug exposure to the child - 
Breastfeeding should not be discouraged while on AED because it is generally believed that the 
benefits of breastfeeding the child outweigh the risks of AED exposure. 


FT should closely monitor her child for signs of excitation as a potential side effect of AED exposure 
while breastfeeding - Patients who breastfeed while using AEDs should monitor for increased signs of 
sedation in their child, particularly with barbiturates (phenobarbital and primidone), clobazam, 
lamotrigine, and ethosuximide, which may have a higher penetration in breast milk. 


FT's AED should be temporarily held for 4 weeks postpartum and be re-initiated once hormone 
levels have stabilized - AEDs do not need to be routinely held postpartum. 
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TAKEAWAY/KEY POINTS: 


It is generally believed that the benefits of breastfeeding the child outweigh the risks of AED exposure, so 
breastfeeding is not discouraged while on AEDs and the AEDs are not routinely held postpartum. 
Breastfeeding can lead to a more gradual tapering effect, and withdrawal is more common in AEDs that are 
sedating. 
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The correct answer is: Withdrawal is more likely to occur in children whose mothers use AEDs that are 
sedating while pregnant but do not breastfeed 


JL is a 30-year-old female who has been experiencing frequent seizures over the past year. She has 
been diagnosed with focal seizures and is currently on levetiracetam 1000 mg twice daily. Despite this, 
she continues to have breakthrough seizures approximately twice a month. JL works in a high-stress 
office environment and often sleeps less than 6 hours a night. Her diet consists mostly of processed 
takeout foods, and she has 3 cups of coffee daily. She rarely exercises because she has no time to go 
to the gym. With the recent exacerbations of symptoms, JL is motivated to explore other ways, such 
as non-pharmacological options, to help reduce the frequency of her seizures. 


Which of the following non-pharmacological options has the least evidence to support its efficacy in the 
treatment of seizures and epilepsy? 


Select one: 


Maintaining healthy sleep habits * 
Stimulating the vagal nerve % 
Following the * 


ketogenic Rose Wang (ID:113212) this answer is incorrect. Certain diets, such as the 
diet ketogenic diet and modified Atkins diet, may decrease the frequency of seizures in 
some patients. 


Engaging in meditation and acupuncture Y 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand non-pharmacological measures for the treatment of seizures and epilepsy. 


BACKGROUND: 


Various non-pharmacological strategies are thought to be beneficial in reducing the frequency of seizures, 
including lifestyle modifications, vagus nerve stimulation, and surgical intervention. Lifestyle modifications 
include the implementation of the ketogenic diet and the maintenance of healthy sleeping habits. The 
ketogenic diet is a diet that is high in fat and low in carbohydrates. Additionally, fluid intake is controlled, and 
vitamins are supplemented due to the restrictive nature of the diet. The ketogenic diet requires strict 
compliance and may be poorly tolerated in the long term, due to complications such as kidney stones, 
increased risk of bone fractures, and impaired growth in children. The modified Atkins diet may be better 
tolerated. Vagal nerve stimulation involves the implantation of a medical device, usually in the upper chest, 
that creates electrical impulses to stimulate the vagus nerve. Vagal nerve stimulation may yield improvements 
in mood and behaviour, independent of its benefit on seizure frequency. While vagal nerve stimulation may 
reduce both seizure frequency and medication burden, it is unlikely to lead to complete freedom from 
seizures. Surgery may be considered in patients with refractory partial seizures that are resistant to multiple 
anti-epileptic drugs and is beneficial in patients with seizures that stem from the temporal lobe. Surgery is 
associated with adverse effects such as impaired memory and learning. Patients may need to continue their 
antiepileptic drugs for some time after surgery, and an eventual dosage reduction may be achievable. 
Meditation, acupuncture, and relaxation training have more limited evidence in epilepsy control. 


RATIONALE: 


Correct Answer: 


* Engaging in meditation and acupuncture -There is limited evidence to support the efficacy of 
meditation, relaxation training, and acupuncture for patients with seizures and epilepsy. 
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Incorrect Answers: 


* Maintaining healthy sleep habits - Sleep deprivation should be avoided as this can lower the seizure 
threshold in some patients. 


Stimulating the vagal nerve - Vagal nerve stimulation involves the implantation of a medical device, 
usually in the upper chest, that creates electrical impulses to stimulate the vagus nerve. It may reduce 
both seizure frequency and medication burden, but it is unlikely to lead to complete freedom from 
seizures. 


Following the ketogenic diet -Certain diets, such as the ketogenic diet and modified Atkins diet. may 
decrease the frequency of seizures in some patients. 


TAKEAWAY/KEY POINTS: 


Various non-pharmacological strategies may be beneficial in reducing the frequency of seizures, including 
lifestyle modifications (e.g. following the ketogenic diet and modified Atkins diet, avoiding sleep deprivation 
and avoiding proconvulsant substances such as alcohol and amphetamines). Vagus nerve stimulation and 
surgical intervention also have some efficacy in epilepsy control. There is limited evidence to support the 
efficacy of meditation, acupuncture and relaxation training for patients with seizures. 
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The correct answer is: Engaging in meditation and acupuncture 


VB is a 36-year-old male who has recently been diagnosed with myoclonic seizures. His neurologist 
has prescribed valproic acid to help control his seizures. VB has been reading about the potential side 
effects of valproic acid and is feeling anxious about starting the medications. He is particularly 
worried about potential weight changes, liver issues, and any effects on his cognitive function, as he is 
a graduate student who needs to maintain his academic performance. VB decides to discuss his 
concerns with the pharmacist as he is picking up his medication. 


All of the following statements are appropriate counselling points for valproic acid EXCEPT: 


Select one: 
Valproic acid may cause v s x 
weight loss, excitability, and Rose Wang (ID:113212) this answer is correct. Weight gain, 
tremor sedation, and tremor are potential side effects of valproic acid. 


Hepatotoxicity is more common in the first 6 months of valproate initiation X 
Valproic acid can cause sedation or lethargy * 


While on valproic acid, bone density should be monitored, and calcium and vitamin D x 
supplementation is recommended 


Marks for this submission: 1.0/1.0. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the counselling points for valproic acid. 


BACKGROUND: 


Valoroic acid and divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in the 
brain in order to decrease neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic 
drugs that may be used to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, 
absence seizures, and myoclonic seizures. Adverse effects associated with valproic acid and divalproex 
include nausea, vomiting, tremor, weight gain, thrombocytopenia, and sedation. Valproic acid and divalproex 
have also been associated with alopecia, hepatic toxicity, and rare cases of polycystic ovary syndrome 
Valoroic acid and divalproex are teratogenic and should be avoided in women of childbearing potential 
whenever possible. Valproic acid and divalproex are minor substrates of the CYP2A6, CYP2B6, CYP2C19, 
CYP2C9, and CYP2E1 isozymes. Valproic acid has been associated with metabolic changes such as 
hyperandrogenism (which can manifest as hirsutism, central obesity, and alopecia), oligomenorrhea, 
polycystic ovary syndrome, and lower fertility. It is also associated with adverse pregnancy outcomes. Thus, it 
is not recommended for use in women of childbearing age. Before conception, women should have their 
antiepileptic drug (AED) regimen adjusted to minimize teratogenic risk. Valproic acid has been associated 
with increased congenital malformations and reduced IQ in children whose mothers took valproic acid during 
pregnancy. Thus, it should be avoided throughout pregnancy. Enzyme-inducing AEDs and valproic acid have 
been linked to alterations in endocrine function. This can lead to various consequences, including 


Question 7 
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osteoporosis witn an increased risk oF Tractures, lower terunty, tnyroia aystunction, ana nyperupiaemia. UT 
these, osteoporosis is the most common and bone density should be monitored according to appropriate 
osteoporosis guidelines. Supplementation with vitamin D and calcium should also be considered. Most AEDs 
have the potential to cause elevated liver enzymes, hepatic injury and a reduction in blood counts. For 
example, carbamazepine can cause neutropenia, and valproic acid can cause thrombocytopenia. Patients who 
experience blood or hepatic dyscrasias should have their complete blood count (CBO) and liver function tests 
(e.g. ALT, AST, ALP, bilirubin) measured at baseline and then in 4-6 weeks. If levels remain stable, monitoring 
can reduce to yearly blood work. 


RATIONALE: 


Correct Answer: 


* Valproic acid may cause weight loss, excitability, and tremor - Weight gain, sedation, and tremor are 
potential side effects of valproic acid. 


Incorrect Answers: 


* Hepatotoxicity is more common in the first 6 months of valproate initiation - Hepatotoxicity is more 
common in the first 6 months of valproate initiation. 


Valproic acid can cause sedation or lethargy - Valproic acid can cause sedation or lethargy, affecting 
cognitive functions by reducing overall alertness and mental energy. 


While on valproic acid, bone density should be monitored, and calcium and vitamin D 
supplementation is recommended - Valproic acid has been linked to alterations in endocrine function 
which may cause osteoporosis and increased risk of bone fractures. Bone density should be monitored 
according to appropriate osteoporosis guidelines. Supplementation with vitamin D and calcium 
should also be considered. 


TAKEAWAY/KEY POINTS: 


Valproic acid is a broad-spectrum antiepileptic drug with side effects including nausea, vomiting, tremor, 
weight gain, thrombocytopenia, and sedation. Blood work and bone density should be monitored 
appropriately to manage the rare but serious side effects such as thrombocytopenia, hepatotoxicity, and 
osteoporosis, Valproic acid is also teratogenic and should be avoided in women of childbearing potential 
whenever possible. 
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The correct answer is: Valproic acid may cause weight loss, excitability, and tremor 


HM is a 19-year-old female who is a regular patient at your clinic. She is attending a routine annual 
check-up today. She was diagnosed with epilepsy 10 years ago, but it is controlled with 
carbamazepine 200 mg PO twice daily. She recently became sexually active one month ago and has 
questions about contraceptive options. She has about 2 drinks per week with her friends and is a non- 
smoker. She has no known allergies. Her laboratory investigation shows hCG <1 IU/L (normal for non- 
pregnant individuals: <5 IU/L) and normal for all other tests. 


Which of the following statements is the best recommendation for HM? 


Select one: 
HM should be started on the vaginal ring to prevent pregnancy % 
HM should be started on a progestin-only pill to prevent pregnancy % 


HM should be switched to topiramate as it is a safer alternative in patients with childbearing x 
potential 

HM should be encouraged to ¥ 

use Der menodai Rose Wang (ID:113212) this answer is correct. In patients on 
ER AEDs, barrier contraceptive methods should be recommended 
PAINEET to decrease the risk of unwanted pregnancies. Carbamazepine is 
E T E an enzyme-inducing AED which may decrease the efficacy of 
should be counselled on bone many hormonal contraceptive options. Intrauterine devices and 
proie mear progestin depot injections are unlikely to be affected by AEDs. 


Marks for this submission: 1.0/1.0. 


TUPIL: Seizures and Epilepsy 
LEARNING OBJECTIVE: 


To understand the treatment and contraceptive options for patients of childbearing potential with epilepsy. 
BACKGROUND: 


Preconception 


It is currently not clear whether pregnancy can reduce or exacerbate seizures. However, the use of some 
antiepileptic drugs (AEDs) can cause adverse effects on the fetus. Before conception, women should have 
their AED regimen adjusted to minimize teratogenic risk. Valproic acid has been associated with increased 
congenital malformations and reduced IQ in children whose mothers took valproic acid during pregnancy. 
Thus, it should be avoided, particularly in the first trimester. Topiramate should be used with caution in 
pregnancy due to its association with cleft palate and other congenital malformations. Higher AED doses and 
combination therapy place an individual's pregnancy at higher risk for adverse outcomes. If possible, patients 
on combination therapy should be withdrawn from the AED with the lowest effect on seizure frequency and 
be maintained on the lowest effective dose of their AEDs. 


Contraception 


Enzyme-inducing AEDs increase the metabolism of estrogen and progesterone, thus increasing the risk of 
contraceptive failure of combined oral contraceptives (COO), progestin-only pills, contraceptive patches, and 
vaginal rings. Enzyme-inducing AEDs are, therefore, not preferred in patients who take hormonal 
contraceptives, Individuals who take COCs along with an enzyme-inducing AED should have a daily estrogen 
dose of at least 50 mcg. As there are no COCs formulated with > 35 mcg estrogen per dose available in 
Canada, some experts suggest taking 2 COCs that have the same progestin component to achieve a total 
daily estrogen dose of at least 50 mcg. These patients should be advised of the reduced efficacy of COCs, 
and barrier contraceptive methods should be recommended to decrease the risk of unwanted 

pregnancies, Intrauterine devices (both hormonal and non-hormonal) and the depot progesterone injection 
are unlikely to be affected by enzyme-inducing AEDs. However, it should be noted that depot progesterone 
has been associated with reduced bone mineral density, an association that is also shared among the 
enzyme-inducing AEDs. Thus, caution should be exercised when using these concomitantly. 


Categorization of AEDs Based on Effect on Hepatic Enzymes 


(Enzyme Inducing AEDs [Non-enzyme Inducing AEDs ) 
Carbamazepine Brivaracetam 
Eslicarbazepine Ethosuximide 
Oxcarbazepine Gabapentin 
Perampanel (8 mg daily or more) Lacosamide 
Phenobarbital Lamotrigine 
Phenytoin Levetiracetam 
Primidone Valproic acid 
Rufinamide Vigabatrin 
Topiramate (200 mg daily or more) 
Clobazam 


Other considerations with AED interactions involve lamotrigine. Some of the enzyme-inducing AEDs 
(carbamazepine, phenobarbital, phenytoin, and primidone) can induce the glucuronidation of lamotrigine, 
reducing its serum levels. Furthermore, while not an enzyme inducer, valproic acid is an inhibitor of hepatic 
enzymes and can inhibit the metabolism of many drugs, including lamotrigine, thus increasing serum levels. 
Lamotrigine clearance is also increased by estrogen and progestin-based contraceptives. As a result, 


lamotrigine dosing should be modified when used together with these drugs and throughout the perinatal 
period. 


RATIONALE: 
Correct Answer: 


* HM should be encouraged to use barrier methods in addition to either an intrauterine device or a 
progestin depot injection. She should be counselled on bone protection measures - In patients on 
AEDs, barrier contraceptive methods should be recommended to decrease the risk of unwanted 
pregnancies, Carbamazepine is an enzyme-inducing AED which may decrease the efficacy of many 
hormonal contraceptive options. Intrauterine devices and progestin depot injections are unlikely to be 
affected by AEDs. 


Incorrect Answers: 


* HM should be started on the vaginal ring to prevent pregnancy - Enzyme-inducing AEDs (e.g. 
carbamazepine) increase the metabolism of estrogen and progesterone, thus increasing the risk of 
contraceptive failure of combined oral contraceptives (COC), progestin-only pills, contraceptives 
patches, and vaginal rings. 


HM should be started on a progestin-only pill to prevent pregnancy - Enzyme-inducing AEDs (e.g. 
carbamazepine) increase the metabolism of estrogen and progesterone, thus increasing the risk of 
contraceptive failure of combined oral contraceptives (COC), progestin-only pills, contraceptives 
patches, and vaginal rings. 


+ HM should be switched to topiramate as it is a safer alternative in patients with childbearing 
potential - Topiramate should be used with caution in pregnancy due to its association with cleft 
palate and other congenital malformations. 


TAKEAWAY/KEY POINTS: 


Enzyme-inducing AEDs (eg. carbamazepine) increase the metabolism of estrogen and progesterone, thus 
increasing the risk of contraceptive failure of combined oral contraceptives (COO), progestin-only pills, 
contraceptive patches. and vaainal rinas. Intrauterine devices (both hormonal and non-harmonal). depot 
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Incorrect 


eas 


progesterone injection, and barrier methods are suitable alternatives as they are unlikely to be affected by 
enzyme-inducing AEDs. 
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The correct answer is: HM should be encouraged to use barrier methods in addition to either an intrauterine 
device or a progestin depot injection. She should be counselled on bone protection measures. 


AB is a 28-year-old female who has been diagnosed with epilepsy and has been prescribed 
lamotrigine to control her seizures. She is on contraception, using etonogestrel 11.4 mg/ethinyl 
estradiol 2.6 mg slow release vaginal ring, inserting 1 ring into the vagina for 3 weeks and removing 
on the fourth week. To ensure that lamotrigine is effective and to avoid toxicity, her neurologist 
recommends regular therapeutic drug monitoring (TDM). AB is curious about why TDM is important 
and what factors might affect her drug levels. She researched online and found the following 
information. 


Which of the following statements regarding drug serum level monitoring for antiepileptic drugs (AEDs) is 
INCORRECT? 


Select one: 


Levels must be drawn based on the drug's half-life, and doses must be adjusted to maintain the v 
level within the therapeutic range 


Closer monitoring of levels is especially important in renal failure, hepatic failure, and pregnant  % 
women 

It is important to monitor serum drug levels of lamotrigine in patients using hormonal x 
contraceptives 

Serum levels arehardto  *% 

BAREA SE AEE ara Rose Wang (ID:113212) this answer is incorrect. Serum levels are 


hard to attain for most AEDs and have limited clinical value, as 
clinical response is much more important. Thus, therapeutic drug 
monitoring is not routinely recommended for AEDs. 


have limited clinical value, so 
it is not routinely 
recommended 


Maris for this submission: 0.0/1.0. 


TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand serum drug level monitoring of antiepileptic drugs (AEDs). 


BACKGROUND: 


Serum levels are hard to attain for most AEDs and have limited clinical value, as the clinical response is much 
more important. Thus, therapeutic drug monitoring is not routinely recommended for AEDs. However, 
knowledge of the serum level at which a patient achieved an appropriate clinical response may provide a 
useful reference range at future points in time when pharmacokinetic changes in the body occur. Some 
patients may achieve this adequate control below the recorded therapeutic range, and some patients may 
experience toxicities within the therapeutic range. For this reason, there is the common saying, "Treat the 
patient, not the serum level." In some unique pharmacokinetic situations, such as renal failure, hepatic failure, 
and pregnant women, closer monitoring of levels may be warranted. Serum lamotrigine levels can be 
reduced by the use of oral contraceptives or due to hormonal changes in pregnancy. These levels should be 
monitored during the use of hormonal contraceptives or pregnancy, and dose increases may need to be 
implemented to maintain adequate seizure control. 


RATIONALE: 


Correct Answer: 


* Levels must be drawn based on the drug's half-life, and doses must be adjusted to maintain the 
level within the therapeutic range - Knowledge of the serum level at which a patient achieved an 
appropriate clinical response provides a useful reference range at future points in time when 
pharmacokinetic changes in the body occur. Maintaining the serum level within the therapeutic range 
is not a priority; “treat the patient, not the serum level.” 


Incorrect Answers: 


* Closer monitoring of levels is especially important in renal failure, hepatic failure, and pregnant 
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women - Closer monitoring of levels in unique pharmacokinetic situations such as renal failure, 
hepatic failure, and pregnant women may be warranted 


It is important to monitor serum drug levels of lamotrigine in patients using hormonal 
contraceptives - Serum lamotrigine levels can be reduced by the use of hormonal contraceptives or 
due to hormonal changes in pregnancy. These levels should be monitored during the use of combined 
oral contraceptives or pregnancy, and dose increases may need to be implemented to maintain 
adequate seizure control. 


Serum levels are hard to attain for most AEDs and have limited clinical value, so it is not 
routinely recommended- Serum levels are hard to attain for most AEDs and have limited clinical 
value, as clinical response is much more important. Thus, therapeutic drug monitoring is not routinely 
recommended for AEDs. 


TAKEAWAY/KEY POINTS: 


Therapeutic drug monitoring is not routinely recommended for AEDs because serum levels are hard to attain 
for most AEDs and have limited clinical value, as the clinical response is much more important. In some 
situations, such as renal failure, hepatic failure, pregnant women, and patients on hormonal contraceptives, it 
may be warranted. 
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The correct answer is: Levels must be drawn based on the drug's half-life, and doses must be adjusted to 
maintain the level within the therapeutic range 


A physician in your discussing a mutual patient with you. This patient, MG, is a 30-year-old 
male who was started on oxcarbazepine 9 weeks ago to treat focal seizures diagnosed 4 months ago. 
His current dose is oxcarbazepine 900 mg PO once daily. Before this, he had no known allergies and 
managed very mild asthma with a salbutamol 100 mcg inhaler, inhaling 1-2 puffs as needed. MG has 
been very compliant with his medication regimen and has reported a significant reduction in seizure 
frequency. While he has experienced minor ness and drowsiness, these have 
been manageable and did not significantly impact his daily activities. However, he has returned to the 
clinic today due to a new rash that erupted across his torso and limbs last night. The rash, described 
as erythematous and maculopapular, is itchy and uncomfortable but not accompanied by blistering, 
peeling, or systemic symptoms such as difficulty breathing or facial swelling. His physical and 
neurological exam noted no new deficits, and vital signs were stable. 


Which of the following statements is correct regarding the management of MG's rash and antiepileptic drug 
(AED) therapy? 


Select one: 


This rash did not develop within the first 6-8 weeks * 


of treatment, so it is unlikely to develop into life- Rass cing CPN INEM e 
threatening conditions such as Stevens-Johnson CORTES AMET OR) 
syndrome (SJS) or toxic epidermal necrolysis (TEN) presents in the first 6-8 weeks of 


treatment, it can occur at any time 
during therapy. 


Oxcarbazepine should be immediately stopped and MG should be slowly started on valproic acid ¥ 
instead, once he has stabilized 


Carbamazepine, lamotrigine, and phenytoin are the AEDs that are most commonly associated with a 3 
rash, so his symptoms are most likely due to another cause 


This rash is most likely a type | IgE-mediated reaction * 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand rash as a potential adverse effect of antiepileptic drugs (AEDs). 


BACKGROUND: 


A rash is an idiosyncratic side effect that can result from the use of any antiepileptic drug (AED). However, it 
is most commonly observed with carbamazepine, lamotrigine, and phenytoin. This rash can develop into life- 
threatening conditions, such as Stevens-Johnson syndrome (SIS) or toxic epidermal necrolysis (TEN). Thus, 


when a patient develops a rash thought to be caused by AED use, immediate AED cessation is warranted. 
A Š 
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Patients who develop a rash while taking any AED are at a higher risk of developing another rash with 
phenytoin, carbamazepine, or lamotrigine. Human leukocyte antigen (HLA) testing may be warranted in 
individuals of Han Chinese or Japanese descent before initiating carbamazepine, as these individuals are 
likely to carry variations of the HLA alleles that are strongly associated with the risk of SJS/TEN when taking 
carbamazepine. In addition, those who develop a rash while taking carbamazepine have a higher risk of 
developing a rash with oxcarbazepine and eslicarbazepine due to cross-sensitivities. Drug-induced rash is 
also a particular concern with lamotrigine, as it can affect up to 10% of patients during the first 2 months of 
therapy. The risk of lamotrigine-induced rash is increased with high initial doses of lamotrigine, rapid 
lamotrigine titration, and co-administration with valproic acid. As such, clinicians should ensure that patients 
are taking an appropriate initial dose and are titrating slowly. Valproic acid has a very low incidence of rash 
and is recommended in patients with a history of AED-induced rash. 


ət v u weens UF ucuuncny n van vivui ut any 


RATIONALE: 


Correct Answer: 


* Oxcarbazepine should be immediately stopped and MG should be slowly started on valproic 
acid instead, once he has stabilized -When a patient develops a rash thought to be caused by AED 
use, immediate AED cessation is warranted because this rash can develop into life-threatening 
conditions, such as Stevens-Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN). Valproic acid 
has a very low incidence of rash and is recommended in patients with a history of AED-induced rash. 


Incorrect Answers: 


* This rash did not develop within the first 6-8 weeks of treatment, so it is unlikely to develop 
into life-threatening conditions such as Stevens-Johnson syndrome (SJS) or toxic epidermal 
necrolysis (TEN) - While the rash usually presents in the first 6-8 weeks of treatment. it can occur at 
any time during therapy. 


Carbamazepine, lamotrigine, and phenytoin are the AEDs that are most commonly associated 
with a rash, so his symptoms are most likely due to another cause - Rash is an idiosyncratic side 
effect that can result from the use of any AED; however, it is most commonly observed with 
carbamazepine, lamotrigine, and phenytoin. 


This rash is most likely a type | IgE-mediated reaction - AED-induced rashes are idiosyncratic side 
effects, not allergic reactions. 


TAKEAWAY/KEY POINTS: 


A rash is an idiosyncratic side effect that can result from the use of any antiepileptic drug (AED) but is most 
commonly observed with carbamazepine, lamotrigine, and phenytoin and least commonly observed with 
valproic acid. While the rash usually presents in the first 6-8 weeks of treatment, it can occur at any time 
during therapy and warrants immediate AED cessation. 
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The correct answer is: Oxcarbazepine should be immediately stopped and MG should be slowly started on 
valproic acid instead, once he has stabilized 


DB is a 35-year-old female who was diagnosed with focal seizures last month, Her neurologist 
recommended starting an anti-epileptic drug and discussed several options. DB was prescribed 
carbamazepine 100 mg PO twice daily for 4 days then increased to 200 mg PO twice daily. DB has no 
other signi al history and is otherwise healthy. After 3 weeks, DB returns to her 
neurologist's office with complaints of fatigue, confusion, and muscle weakness. A routine blood test 
reveals hyponatremia, with a serum sodium level of 128 mEq/L (normal range: 135-145 mEq/L). DB is 
concerned about her symptoms and how they may be affected by starting a new medication. 


Which of the following antiepileptic drugs (AEDs) is most commonly associated with hyponatremia? 


Select one: 
Primidone X 
Carbamazepine% 
Oxcarbazepine ¥ 
Divalproex *% 


Rose Wang (ID:113212) this answer is incorrect. Divalproex is associated with 
hyponatremia but not as commonly as oxcarbazepine. 


Marks for this submission: 0.0/1.0. 


TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand hyponatremia associated with antiepileptic drugs (AEDs). 


BACKGROUND: 


Decreased serum sodium, or hyponatremia, has been associated with oxcarbazepine (highest risk), 
carbamazepine, and eslicarbazepine (lowest risk). Characteristics that increase an individual's risk of 
developing hyponatremia include old age, use of multiple concomitant antiepileptic drugs, use of 
antihypertensive medication (especially diuretics), high serum levels of carbamazepine or oxcarbazepine, and 
a history of hyponatremia during a previous drug trial. 


Carbamazepine is an iminostilbene derivative that is used to treat focal seizures and should be avoided in 
those with absence, tonic, atonic, and myoclonic seizures. Carbamazepine binds to sodium channels on the 
neurons to prolong the refractory period between action potentials. Adverse effects of carbamazepine 
include rash, CNS effects (e.g. drowsiness, dizziness, headache), hyponatremia, and gastrointestinal effects 
(e.g. nausea, vomiting, diarrhea). Carbamazepine is a major substrate of CYP3A4, a strong CYP3A4 inducer, a 
moderate CYP2B6 inducer, and a weak inducer of the CYP1A2 and CYP2C9 isozymes. 


Eslicarbazepine is an iminostilbene derivative used to treat focal seizures. Its mechanism is not completely 
understood, although it is thought to exert its anti-seizure effects through the blockade of sodium channels 
in excitable neurons. Adverse effects of eslicarbazepine include CNS effects (e.g. dizziness, drowsiness, 
headache, fatigue, tremor), nausea, PR interval prolongation, and rash. Eslicarbazepine is a weak inhibitor of 
the CYP2C19 isozyme and a moderate inducer of the CYP3A4 isozyme. 

Oxcarbazepine is an iminostilbene derivative used to treat focal seizures and should be avoided in those with 
absence, tonic, atonic, and myoclonic seizures. Its mechanism is not fully understood, although it is thought 
to exert its anti-seizure effects through the blockade of sodium channels in excitable neurons. Adverse 
effects of oxcarbazepine include CNS effects (e.g. sedation, headache, dizziness), rash, nausea, and 
hyponatremia, Oxcarbazepine is associated with a higher rate of hyponatremia than carbamazepine. 
Oxcarbazepine is a major substrate of CYP3A4 and a weak inducer of the CYP3A4 isozyme. 


RATIONALE: 


Correct Answer: 


e Oxcarbazepine - Oxcarbazepine has the highest risk of hyponatremia out of all AEDs. 


Incorrect Answers: 


© Primidone - Out of the options provided, primidone is not most commonly associated with 
hyponatremia. 


© Carbamazepine - Carbamazepine is commonly associated with hyponatremia but oxcarbazepine has 
the highest risk. 


© Divalproex - Divalpraex is associated with hyponatremia but not as commonly as oxcarbazepine. 


TAKEAWAY/KEY POINTS: 


Decreased serum sodium, or hyponatremia, is a notable side effect that has been associated with 
coxcarbazepine (highest risk), carbamazepine, and eslicarbazepine (lowest risk). 
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The correct answer is: Oxcarbazepine 
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